Abstract Despite advances in treatment, head and neck cancer (HNC) patients often experience considerable functional impairment during and following treatment. As a result, family caregivers are essential in a patient's recovery; however, few caregivers are well-prepared to handle the extensive caregiving needs of this patient population. To date, little is known about HNC caregivers' informational needs in this role. Thus, we surveyed a sample of HNC caregivers about their informational needs including those related to interacting in the medical context as a caregiver and meeting patient needs. We also asked these caregivers their preferences for obtaining caregiving information. We conducted a cross-sectional study of 59 family caregivers for HNC patients who had completed radiation therapy at a comprehensive cancer center. The majority of caregivers (74.6 %) reported having high informational need at diagnosis related to interacting as a caregiver. Although the need for such information decreased over time, over half still had a high need for information at treatment end. Importantly, caregivers who desired information about reducing patient pain and distress also reported having greater informational needs on issues related to interacting in the medical context. Further, the caregivers most often preferred to receive information from health-care professionals as a first source. However, preferring an informal (e.g., Internet) resource at first was significantly associated with needing information on how to talk to a doctor or nurse. The development of evidence-based resources and tools for HNC caregivers as well as clinicians may help caregivers more effectively manage patient symptoms and warrants further attention. Further, Internet resources may represent an effective resource for providing caregivers with strategies toward enhancing communication with healthcare professionals.
Introduction
Head and neck cancer (HNC) and corresponding treatments result in substantial functional challenges for patients. Deficits in speech and swallowing are both highly prevalent and highly limiting for this population because of cancer symptoms and treatment-related side effects [1, 2] . Treatment can also result in impaired nutritional intake, pain, and psychological distress. Indeed, some HNC patients continue to experience pain despite ongoing pain management therapy [3] . And HNC patients tend to report poor psychological functioning, including high levels of anxiety and distress [4] [5] [6] [7] . As a result, family caregivers fill essential roles in managing patient care and symptoms [8] .
Despite the active role that HNC caregivers commonly assume, there is limited research on caregiver informational needs in the medical context. Available evidence suggests that communication is a particular area of concern for HNC caregivers. Specifically, knowing how to communicate with healthcare professionals was reported as a top concern in previous research of caregivers for HNC surgery patients [9] , while a study involving caregivers of hospitalized HNC patients also noted concern with communicating in the medical context [8] .
Properly integrating family caregivers during a patient's health-care visits can have positive implications for patients [10, 11] . For example, involvement of a family member at medical appointments has been shown to aid in medical decision-making [12] . Better communication in the medical context is shown to be associated with less aggressive medical care at end of life, with aggressive care being associated with both poorer patient quality of life and higher caregiver bereavement [13] . Yet, to date, the practice of integrating caregivers in clinical settings varies due to concerns over patient privacy, time and reimbursement constraints with health professionals, and concern about patient autonomy or patientcaregiver disagreement on who ought to assume the role of treatment decision-maker [14] .
In order to optimize caregiver engagement, it is essential to understand caregiver communication concerns in the medical context and their preferences for receiving information. Evidence shows that cancer caregivers have varied preferences for receiving information on caregiving [15] [16] [17] , but this has not been fully explored among HNC caregivers.
In the present study, we explored HNC caregivers' medical communication-related informational needs and whether needs were associated with needing information about managing patient pain or distress. We also explored how caregivers prefer to receive information relevant to providing care and if informational needs were associated with such preferences. These descriptive findings will begin to shed light on how to best deliver information to HNC caregivers through preferred and targeted strategies.
Material and Methods

Participants
This cross-sectional study involved family caregivers for HNC patients who had completed radiation therapy at a comprehensive cancer center. A family caregiver was defined as the relative or friend who provided the patient with the most assistance. The Center's Institutional Review Board (IRB) approved the study. Sixty-four caregivers consented to participate, with 59 (92.2 %) completing the study survey.
Measurement
Caregiver Demographics Key caregiver characteristics were collected including caregiver age, race/ethnicity, education level, gender, income, employment status, and the care recipient's relationship to the caregiver (e.g., spouse/partner or other).
Patient Clinical Characteristics Patient clinical data collected included HNC cancer site, American Joint Committee on Cancer stage, treatment regimens (e.g., receipt of chemotherapy, surgery), and time since diagnosis.
Informational Needs Informational needs were measured using an abbreviated form of the cancer caregiver needs checklist [18] . Specifically, we asked each caregiver to respond if he or she desired information on five topics related to interacting in the medical context as a caregiver at diagnosis, start of treatment, and end of treatment (See Fig. 1 for the specific items). Similar to other research [9, 19] , we categorized the number of needs among caregivers into low (0-2 needs) or high (3-5 needs). We also asked caregivers whether they needed information on "how to lessen a patient's pain and distress" at diagnosis, treatment start, and treatment end [18] .
Resource Preferences To establish resource preferences, caregivers were asked the following question: "If you were looking for information to help you take care of your friend or relative, where would you turn first?" Response options included the following: doctor; nurse or other health-care professional; telephone service, Internet (including web content); books, magazines, or other printed materials (excluding web content); DVDs; church or religious organization; relative or friend; government agency; support group; hospital/clinic; nonprofit or community organization; other (write in response); don't know. Caregivers were asked to select one response. This question was adapted from a national survey of informal caregivers in the USA conducted in 2003 by the National Alliance for Caregiving and AARP [20] . We further categorized the responses into "formal" (doctor, nurse, or other health-care professional) and "informal" (all other responses above) resource preference. The caregivers were also asked: "Where else would you prefer to receive information about taking care of your friend or relative?" Response options were the same as above, but caregivers were instructed to check more than one response if needed.
Statistical Analyses
Descriptive statistics were used to characterize caregivers' informational needs and resource preferences for caregiving information. Chi-square analyses were used to evaluate potential associations between background variables and informational needs and resource preferences as well as the relationship between informational needs and resource preferences.
Results
The caregivers (n=59) were primarily white (94.7 %) and female (81.4 %) with a mean age of 54.6 years (SD= 12.7). See Table 1 for additional caregiver demographics. Primary cancer site for patients included oral cavity (49.2 %), tonsilar (30.5 %), nasopharynx (8.5 %), larynx (6.8 %), hypopharynx (1.7 %), oropharynx (1.7 %), and scalp (1.7 %) cancer. In addition to radiation therapy, a majority of patients also received chemotherapy (71.2 %), and 39 % had undergone surgery. On average, caregivers completed the questionnaires approximately 16 months (mean 16.49, SD=12.31) after a patient's diagnosis.
Caregiver Informational Needs
At least 50 % of the caregivers reported three or more informational needs related to medical communication at each time point, including diagnosis (74.6 %), treatment start (66.1 %), and treatment end (50.8 %). The average need for information decreased across the time points, including diagnosis (3.39, SD=.195), treatment start (3.07, SD=.204), and treatment end (2.49, SD=.229) at (F (2, 116); 10.61, p=.000). Post hoc analyses indicate that communication needs differed significantly from diagnosis to treatment end (p<.001) and from treatment start to treatment end (p=.003) but not from diagnosis to treatment start. No background variables were significantly associated with having more informational needs at any time point. Figure 1 describes the HNC caregivers' responses to individual items at diagnosis, treatment start, and treatment end. Of the background variables, employment and relationship status were significantly associated with certain items. Specifically, a higher percentage of employed caregivers reported needing information on how to get updates on a patient's condition at diagnosis (72.2 %, n=36) and treatment start (86.1 %, n=36) time points compared to those who were not employed (39.1 %, n=23, χ 2 (1)=6.37, p=.016; 47.8 % (n=23), χ 2 (1) = 10.02, p = .003; respectively). Further, a higher percentage of non-spouse caregivers (93.3 %, n =15) needed information at diagnosis on how to play an active role in care decisions compared to spouse/partner caregivers (65.9 %, n=44; χ 2 (1)=4.26, p=.048).
Informational Needs and Reducing Patient Concerns
A high percentage of caregivers reported needing information on how to reduce a patient's pain or distress at diagnosis (66.1 %), treatment start (74.6 %), and at treatment end (44.1 %). Needing information about how to interact in the medical context as a caregiver was associated with needing information about reducing a patient's pain or distress. Specifically, a significantly higher proportion of caregivers with (1)=6.12, p=0.025), treatment start (84.6 %, n=39; χ 2 (1)=6.12, p= 0.025), and treatment end (60 %, n=30, χ 2 (1)=6.29, p= 0.018) compared to caregivers with low medical interactionrelated informational needs (0-2) [40 %, n=15; 55 %, n=20; 27.6 %, n=29, respectively].
Caregiver Resource Preferences
A majority of the caregivers reported that they would first seek caregiving information from a formal health-care professional (doctor, nurse, or social worker) (76.6 %, n=47), while 23.4 % reported that they would first go to an informal resource (e.g., Internet, family or friend, nonprofit). Among these caregivers who reported that a formal source would be their initial resource for caregiving information (n = 36), the Internet (36.1 %) was most frequently reported as the secondary or additional informal resource. Preference for the Internet was followed by caregiving information from a support group (22.2 %), a relative or friend (25 %), print materials (13.9 %), a nonprofit organization (8.3 %), a church or religious group (11.1 %), a telephone service (8.3 %), DVDs (5.6 %), and a government agency (5.6 %). Among caregivers who noted a preference to go first to an informal information source (i.e., Internet, family or friend, or nonprofit) (n=11), 54.5 % indicated they would seek additional information from a doctor and 63.6 % from another health professional. Having more informational needs related to interacting in the medical context was not associated with a specific resource preference for caregiving information. However, a significantly higher percentage of caregivers reporting a preference for an informal resource preference as their first resource (100 %, n=11) indicated a need for information on how to talk to a doctor or nurse than those who indicated a preference for a formal resource (66.7 %, n=36; χ 2 (1)=4.92, p=.044). No other specific item or background variable was associated with resource preference.
Discussion
A high and consistent need for information on interacting in the medical context was evident across the caregiving trajectory in this sample of HNC caregivers. At least one out of every two caregivers reported needing information on three or more topics related to interacting in the medical context at diagnosis, treatment start, and treatment end. Though such needs did decrease from diagnosis to treatment end, no significant difference was noted from diagnosis to treatment start. This presents at least two clinical interactions, potentially covering topics such as treatment decision-making and symptom management, in which some caregivers might have been unsure of how to effectively communicate or interact in the medical context.
Effectively involving a caregiver in the care of an older adult has been shown to improve outcomes, such as patient quality of life and caregiver adjustment. Findings from this sample of HNC caregivers show a significant association between needing information on interacting in the medical context as a caregiver and needing information on how to reduce a patient's pain or distress. A greater proportion of those with a high number of medical communication-related informational needs (i.e., 3-5) reported needing information on how to reduce a patient's pain and distress compared to those reporting fewer medical communication-related informational needs. As such, having more questions related to how to communicate in the medical context as a caregiver could adversely impact a caregiver's ability to assist a patient at home. It is important to further explore this potential association longitudinally and among a larger sample of HNC caregivers, including incorporating specific patient outcomes. Providing caregivers with education on how to communicate or interact in the medical context as a caregiver might lead to improved caregiver and patient outcomes. In recent decades, attention has focused on efforts to improve doctor-patient communication, believing that such improvements would improve quality of care and patient outcomes [21] . Likewise, efforts geared also to caregivers may aid in improving clinical interactions and contribute to improved patient outcomes and should be further explored. In addition to educating caregivers, training clinicians on how to incorporate a caregiver might also be beneficial. Though more research is needed, findings from this research suggest that simply asking caregivers questions during a medical interaction might be helpful. Specifically, given the finding that employment status was associated with needing information on how to get updates on a patient's condition, clinicians may need to query employed caregivers regarding: "What is the best way to update you on the patient's condition based on your work schedule?" or, for non-spouse caregivers, asking at patient diagnosis "how can we [doctors or nurses] best help you carry out this role?" Tailoring communication to the caregiver may improve his or her comfort level and ultimately make for better information processing toward the benefit of the patient.
The findings also highlight a potentially important disconnection in that a majority of caregivers preferred to receive information from formal health-care professionals, but also report needing information on how to interact in the medical context. Further, a higher percentage of those who reported that they would first go to an informal resource reported needing information on how to talk to a doctor at diagnosis compared to those who would first go to a health-care professional. Using informal resources, such as the Internet, might be an effective strategy to teach caregivers how to communicate in the medical context (e.g., education or modeling on how to talk to a doctor, what questions to ask, how to take an active role as a caregiver). Future research with larger samples should explore strategies for enhancing the communication between caregivers and health-care professionals as well as providing complementary resources.
Limitations
This cross-sectional research provides an important first step in understanding the medical communication-related informational needs and resource preferences of HNC caregivers. However, there are several limitations of this research. The informational needs checklist is a retrospective assessment requiring the caregiver to reflect back on earlier stages in the care process, and the reliance on memory could be problematic given the potential stress of caregiving. Further, the sample size is modest and may not be representative of the caregivers of HNC patients in general. Similarly, the sample lacked diversity in gender and race/ethnicity, and thus, future research on caregiver communication needs across a diverse sample is warranted.
Conclusion
This research highlights areas of need for information related to interacting in the medical context for a sample of HNC caregivers and the potential adverse consequence lacking information might have on being equipped to reduce patient concerns. Future research should explore how best to educate and engage caregivers and clinicians on effective patientcaregiver-healthcare provider interactions. This might include the development of a tool kit for enhancing caregiver-clinician communication, particularly among the subgroup of caregivers identified as experiencing the highest needs.
